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NMR Nuclear Magnetic Resonance 核磁共振 
HRMAS High Resolusion Magic-Angle-Spinning 高分辨魔角旋转 
FID Free Induction Decay 自由感应衰减 
PCA Principal Component Analysis 主成分分析 
PLS Partial Least Squares 偏最小二乘 
PLS-DA 








MAS Model Adaptive Scaling 模型自适应尺度缩放 
UV Unit Variance 单位方差法 
Par Pareto 帕莱托法 
VAST Variable Stability  变量稳定性法 
ANOVA Analysis Of Variance 方差分析 
PQN Probabilistic Quotient Normalization 概率商归一化 
MCCV Monte Carlo cross-validation 蒙特卡洛交叉验证 
AUC 
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Metabolomics is a new discipline developed rapidly since the end of last century, 
which studies the dynamic changes of biological systems’ endogenous small 
molecular metabolites caused by external stimulations or disturbances and explores 
the relationship between metabolism mode change and life phenomenon. 
Metabolomics use modern analytical techniques with high-throughput, high 
sensitivity and high precision and pattern recognition method to analyze complex 
metabolic data. Data analysis techniquehas become one of the key bottlenecks in 
metabolomics research. Variable scaling can adjust variables’ weight and is of great 
significance to subsequent multivariate statistical analysis and biological 
interpretation. In this paper, the main research are the following two aspects: 
1. In this paper, we proposed a model adaptive scaling(MAS) method, which 
updates the scaling coefficients of the variables by upgrading the preselected 
statistical model. A real-world nuclear magnetic resonance based metabolomics data 
set was used to evaluate the proposed method and compare with three commonly used 
scaling methods, i.e., unit variance scaling, Pareto scaling and variable stability 
scaling. We analyze spectra profiling, predicative ability of the preselected 
multivariate model. Experimental results showed that the proposed method can 
effectively enhance important variables, preserve molecular information and promote 
the predicative ability of the preselected multivariate model. 
2. In this part, we apply the new variable scaling method to the preprocessing of 
tilapia plasma data and study the effects of taurine levels and growth periods of the 
performance of tilapia. Results showed that the content of various amino acids, 
O-acetylglycoprotein, myo-inositol and citrate have decreased and taurine, VLDL and 
lactate have increased as the level of taurine upgrade. Besides, the content of amino 
acids, carbohydrate and lipid all change complexly at different growth periods. 
In conclusion, the new variable scaling method proposed in this paper is flexible, 














growth periods in tilapia performance can provide reference basis for taurine 
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